INTRODUCTION
============

Age-related cataracts are the leading cause of blindness worldwide, including America and Asia.[@B1][@B2][@B3][@B4][@B5][@B6][@B7] Identifying risk factors associated with cataract development will facilitate the identification of new prevention and treatment options. Previous studies have evaluated risk factors associated with cataract, including sociodemographic factors and comorbidities.[@B3][@B6][@B8][@B9][@B10][@B11][@B12][@B13] These findings offer insight into the pathophysiology of this multifactorial disease.

In this study, we investigated the association between cataracts and sociodemographic factors, behavioral risk factors, and comorbidities in 715554 adults, aged 40 years and older, who participated in the Community Health Survey (CHS) 2008-2012. This is a nationally representative survey conducted by the Korea Centers for Disease Control and Prevention (KCDCP) that provides data on cataract diagnosis, health status, and sociodemographic factors.

MATERIALS AND METHODS
=====================

Statement of ethics
-------------------

The study adhered to the tenets of the Declaration of Helsinki. The survey was reviewed and approved by the Institutional Review Board of the KCDCP, and all participants provided written informed consent. The study was approved by the Institutional Review Board of the Yonsei University College of Medicine, Seoul, Korea.

Design and study population
---------------------------

The CHS was administered to roughly 900 subjects from 253 community health centers throughout South Korea; participants were selected among adults, aged 19 years or older, who resided in the catchment area of each South Korean community health center. A stratified multistage probability sampling design was employed, and each participant was surveyed only once. This survey was performed for 3 months of every year, from 2008-2012. One-on-one, protocol-based interviews were conducted by trained interviewers. Questionnaires included 253 questions in 11 fields, covering sociodemographic factors, behavioral factors, comorbidities, and quality of life. In order to ensure high quality survey data, the Ministry of Health and Welfare selected another agency to re-administer the survey to 10% of subjects via telephone. If the results were not consistent, the interviewer involved was re-trained by KCDCP. The survey was administered to 220258 individuals in 2008; 230715 in 2009; 229229 in 2010; 229226 in 2011; and 228921 in 2012. The response rate was not available, because the subjects who did not participate were not included in this survey. Overall, the study included 715554 participants who completed the questionnaires about cataracts and potential risk factors.

Presence of self-reported cataract
----------------------------------

Subjects were asked \"Have you ever had a cataract before?\" to ensure accurate self-reporting. They were also asked \"Has a doctor ever diagnosed you with a cataract before (either eye)?\"

Independent variables: potential risk factors
---------------------------------------------

Sociodemographic variables included: current age, gender, residential area (rural/urban), monthly household income (lowest quintile/2nd-4th quintiles/highest quintile), highest educational level attained (elementary school graduate or lower/middle school graduate/high school graduate/university graduate or higher), Medicaid recipient, spouse, and occupation (administrator, management, professional occupations/business and financial operation occupations/sales and related occupations/farming, fishing and forestry occupations/installation, maintenance, and repair occupations or laborer/housewife/others, including unemployed).

Health status variables included hypertension, diabetes mellitus (DM; yes/no), dyslipidemia, cerebrovascular accident, myocardial infarction, angina, arthritis, osteoporosis, asthma, allergic rhinitis, atopic dermatitis, and hepatitis B infection. Health behavior variables included being a lifetime smoker, being a lifetime alcohol user, physical activity of moderate intensity (more than three times a week/no regular exercise), salt intake (low/normal/high), sleep duration (\<6 hours/6-9 hours/\>9 hours), and body mass index (BMI; quintile). [Supplementary Table 1](#S1){ref-type="supplementary-material"} (only online) lists detailed definitions of the independent variables. To assess co-morbidities, subjects were asked the question \"Have you ever been diagnosed with \[disease\] by a doctor before?\" with possible responses of \"yes\" or \"no.\" The trained interviewer emphasized \"by a doctor\" to ensure more accurate results.

Statistical analysis
--------------------

Basic characteristics of the study population were reported. We determined the age-standardized prevalence of cataracts in Korea using the weighting system recommended by the KCDCP. Statistical analyses were conducted using the Stata/SE version 13 (StataCorp, College Station, TX, USA) and survey procedures were used in all analyses to account for the stratified sampling design of CHS; this procedure is adjusted for oversampling, missing responses, and age structure of the Korean population.

A two-step approach was used to identify cataract risk factors. First, we constructed multivariate logistic regression models to identify cataract risk factors using all variables, including sociodemographic factors, comorbidities, and health behavior. In order to compare the effect size \[adjusted odds ratio (aOR)\], we defined the group with the smallest values of effect size as a reference group. Second, a final model was constructed to include the ten most important variables in regards to comorbidities, based on aOR values (aOR, 1.24-1.87); the most important variable, sleep duration, in regards to health behavior (aOR=1.33); and age, according to 5-year intervals. Other variables related to health behavior had an aOR of less than1.10, and were not included in the final model due to small effect size, compared to comorbidities. A nomogram was constructed using the final model. We used receiver operating characteristics derived area under the curve to quantify the predictive accuracy of our model. We graphically investigated the performance characteristics of the nomogram using calibration plots. Models were internally validated via bootstrapping with 200 replicates. Nomograms were created using R software for Windows version 3.1.0 (R Foundation for Statistical Computing, Nashville, TN, USA). All statistical tests were performed in Stata/SE version 13. Because this study had such a large sample size, there was the potential to obtain results that were statistically significant according to their *p*-values but do not have practical significance. For this reason, a relatively strict cut-off of a two-sided *p*-value\<0.01 was considered statistically significant.[@B14]

RESULTS
=======

Characteristics of the study population and prevalence of cataract
------------------------------------------------------------------

Of the 715554 adults over age forty, 11.3% (88464) reported being diagnosed with cataract by a doctor. Within the sample, 45.7% of participants were male, 50.0% lived in an urban area, 5.7% were Medicaid recipients, and 22.0% lived without a spouse. [Supplementary Table 1](#S1){ref-type="supplementary-material"} (only online) lists detailed characteristics of the study population. [Supplementary Table 2](#S2){ref-type="supplementary-material"} (only online) provides the age-standardized prevalence of cataract for the years 2008-2012, based on questionnaire answers. The overall age-standardized prevalence in 2008-2011 was 9.1%. This prevalence increased from 2008 to 2011 and remained similar between 2011 and 2012; the prevalences of cataract in subjects aged 40 years and older were 6.9% in 2008, 8.1% in 2009, 8.7% in 2010, 10.2% in 2011, and 10.0% in 2012.

Factors associated with cataract
--------------------------------

[Table 1](#T1){ref-type="table"} presents the factors associated with cataract in multivariate logistic regression models using all variables, including sociodemographic factors, comorbidities, and health behavioral factors. All variables except gender, presence of a spouse, having experienced a cerebrovascular accident, and physical activity displayed statistically significant associations with cataract (*p*\<0.01). Increasing monthly household income was associated with a lower prevalence of cataract. Subjects who had graduated from high school (as a reference group) were less likely to have cataracts than those who had graduated from a higher or lower level of education. Subjects living in urban areas were more likely to have cataracts than those living in rural areas. Subjects who received Medicaid were more likely to have cataracts than those who did not, with a relatively large aOR \[=1.22, 99% confidence interval (CI) 1.13-1.32; 2nd order of effect size in sociodemographic factors\]. Housewives were more likely to have cataracts than participants who worked in sales and related occupations as a reference group, with the largest aOR value among all sociodemographic factors (aOR=1.32, 99% CI 1.21-1.43).

In terms of comorbidities with descending order by effect size (aOR, 99% CI), adults with DM (1.87, 1.78-1.96), osteoporosis (1.62, 1.54-1.71), arthritis (1.53, 1.46-1.60), hepatitis B infection (1.49, 1.33-1.67), atopic dermatitis (1.47, 1.29-1.68), angina (1.42, 1.30-1.55), allergic rhinitis (1.42, 1.32-1.52), dyslipidemia (1.41, 1.33-1.49), asthma (1.31, 1.20-1.42), and hypertension (1.24, 1.19-1.29) were relatively more likely to have cataract than those who were unaffected. The aOR of myocardial infarction was relatively small (aOR=1.20), compared to the ten comorbidities above, and cerebrovascular accidents were not statistically significant, even though this was a large-scale study.

In terms of health behaviors, aOR were relatively small compared to the above comorbidities except sleep duration. Subjects who slept less than 6 hours/day (aOR=1.33, 99% CI 1.17-1.50) were more likely to have cataracts than those who slept more than 9 hours/day as a reference group.

[Table 2](#T2){ref-type="table"} summarizes the final model including the ten most important comorbidities, sleep duration, which had the largest effect size, and age. If subjects were aged 80 years or older, the risk increased about 90-fold, compared to subjects aged between 40 and 44 years as a reference group. Other variables including ten comorbidities and sleep duration were still important with the range of aOR between 1.22 (sleep duration, minimum) and 1.78 (DM, maximum).

Based on our final model that included the 10 most significant comorbidities, sleep duration, and age group ([Table 2](#T2){ref-type="table"}), we created a nomogram to predict cataract development ([Fig. 1A](#F1){ref-type="fig"}). The combined predictive accuracy of the full nomogram, which contained information on all variables, was 83.8%, which exceeded the accuracy of any individual predictor. [Fig. 1B](#F1){ref-type="fig"} shows the results of model calibration; the calibration plot shows the performance of the nomogram. A calibration curve can be approximated by a regression line with intercept α and slope β. Well-calibrated models have α=0 and β=1 as representing ideal line in [Fig. 1A](#F1){ref-type="fig"}. X-axis represents nomogram predicted probability of having cataract. Y-axis shows observed probability of having cataract. Ideal line represents the perfect prediction, and bias-corrected line (solid) indicates bootstrap corrected nomogram performance. The rate of predicted cataract closely paralleled the observed rate of cataract and nearly corresponded to the ideal predictions. Finally, they demonstrate that the model is well calibrated.

DISCUSSION
==========

Sociodemographic factors and cataract
-------------------------------------

Age was the most important independent sociodemographic risk factor for cataract that we identified, with an adjusted OR of 1.11 (99% CI 1.11-1.11) for each additional year of age and an aOR of 1.71 (99% CI 1.70-1.73) for each additional 5-year increase (data not shown). One earlier study, examined the prevalence of cataracts based on diagnosis by slit lamp examination, and found that low monthly household income and low education were independent risk factors.[@B8] We also found similar results, suggesting that these are indeed risk factors. We found that utilization of health centers was lower in the highest household income quintile (25.7%) than in the lowest (64.4%; data not shown); however, because of universal healthcare, economic barriers to medical services in Korea are relatively low. Health center usage rates were 58.6% among Medicaid recipients and 40.9% among non-Medicaid recipients. Also, Medicaid recipients might have more free time to visit their doctor, as they are more likely to be unemployed (42.7% of Medicaid recipients reported a job status of \"Other, including unemployed;\" data not shown). Thus, accessibility of medical service in Korea may be associated more with \"free time\" than with \"economic status.\" With regard to occupation, 43.4% of housewives had utilized health centers over the past one year, while only 18.2% of the administrator/management/professional group did (data not shown). Again, more time to visit the doctor may account for the higher odds of housewives\' being diagnosed with cataracts. Thus, there is a possibility of higher levels of ascertainment of cataract in both the housewife and Medicaid recipient groups, both of which had relatively high aORs. It is interesting to note that the unadjusted cataract OR for residents of urban areas was 0.70, while the adjusted OR was 1.11. A study on the Beaver Dam Cohort (n=3253) found that the incidence of all types of cataract waslower in rural areas.[@B9] We suggest that a rural setting may provide a healthier environment and a way of living that is closer to nature, which could be protective factors against cataract, however, we cannot establish causality using these cross-sectional data.

We conclude that sociodemographic risk factors for cataract other than age are evident but are minimal, and likely have no meaningful effect. The development of cataracts is part of the aging process, and aging may contribute to the accumulation of damage from environmental sources, and deterioration of defense and repair mechanisms.

Comorbidities and cataract
--------------------------

Based on elevated CIs, independent comorbidity risk factors were identified, they included DM, osteoporosis, arthritis, hepatitis B infection, atopic dermatitis, angina, allergic rhinitis, dyslipidemia, asthma, and hypertension (by descending order of aOR). Previous studies found associations between the presence of cataracts and DM,[@B10][@B15][@B16][@B17] osteoporosis,[@B18] arthritis,[@B11][@B19] hepatitis B infection,[@B20] atopic dermatitis,[@B21] angina,[@B22] allergic rhinitis (due to nasal spray),[@B23] asthma (due to inhaled steroids),[@B24] dyslipidemia,[@B25] and hypertension.[@B8] Ophthalmic screening of patients with DM appears to be especially important (aOR=1.78, 99% CI 1.72-1.82). We generated a cataract nomogram containing age and comorbidities to increase the practical utility of our findings. [Fig. 1](#F1){ref-type="fig"} shows that the most important predictive factor is age. The presence of DM, osteoporosis, arthritis, or atopic dermatitis results in an increase of more than 10 points, and the probability of developing cataracts increases by about 10%. If a subject has more than 100 points, their probability of developing cataracts is approximately 25%. In order to obtain nomogram predicted probability, patient values at each axis are located, and a vertical line in drawn to the \"Point\" axis to determine how many points are attributed for each risk factor value. Sum up the points for all variables and locate the sum on the \"Total point\" line. Then, the \"Total point\" represents the individual probability of having cataract. For example, if subjects with 70 years old (point≒90) and have DM (point≒14) and hepatitis B infection (point≒9), total points (90+14+9≒113) indicate about 35% of probability of cataract. Because our results were obtained from questionnaires rather than clinical exams, the utility of our nomogram in clinical practice is limited; nevertheless, our results indicate that a subject with 100 points or more (e.g., someone over 70 years of age with DM) should be screened for cataracts, especially when one considers that only 25.1% of subject aged 40 or older in Korea are aware that they have cataract.[@B26] While our nomogram is not a final model, we introduced this concept to highlight its potential for practical applications. Further refinement, based on ophthalmic and health exams, is needed.

Health behaviors and cataract
-----------------------------

All health behavior variables, except physical activity, were independent risk factors for cataract (*p*\<0.01). Relative to age or comorbidities, being a lifetime smoker (aOR=1.10) or a lifetime alcohol user (aOR=1.06) appeared to have a minimal effect on cataract status. Interestingly, both low and high salt intake was associated with cataract development. This finding must be interpreted cautiously, however, as salt intake was not measured by laboratory tests and was recorded based on the participants\' subjective judgment using questionnaire. Two possible explanations are 1) both low and high salt intake influences cataract risk, despite low salt intake generally being considered a healthy behavior and 2) subjects with comorbidities switched from high to low salt intake for health reasons. Because of the cross-sectional design of the study, we were unable to determine whether low salt intake truly contributed to cataract development. In terms of sleep duration, subjects who slept \<6 hours/day were more likely to have cataracts than those who slept \>9 hrs/day. The 4th quintile of BMI was positively associated with cataract, but appeared to have a minimal effect on cataract status (aOR=1.07). As for the health behaviors, the most important risk factor is short duration of sleeping, and the effect size of sleep duration (aOR=1.22 of \<6 hrs/day) was comparable to having hypertension (aOR=1.23) in the final model ([Table 2](#T2){ref-type="table"}). Again, we cannot establish causality using such cross-sectional data, but it is possible that longer sleep duration is associated with greater resilience toward oxidative stress[@B27] and/or less exposure to ultraviolet light, which are both risk factors for cataracts.

Strengths, limitations, and conclusions
---------------------------------------

Most importantly, we relied on questionnaire data to ascertain cataracts. Diagnosis by an ophthalmologist is more desirable, since relying on self-reporting may introduce bias; however, to increase the accuracy of participant replies, we first asked an interviewee if he/she had cataracts, and then asked if he/she had been diagnosed by a doctor. Information on the sensitivity (91.0%) and specificity (58.0%) of cataract self-report has been collected from the Korea National Health and Nutrition Examination Survey (KNHANES), which is similar to our survey in terms of both design and interview format.[@B8] We chose not to focus on age-standardized prevalence and comparison of prevalence with other country, which may be underestimated because of low awareness (25.1%) of cataract in Korea.[@B26] Instead, we investigated independent risk factors for cataract development because of high sensitivity of self-report data. This study was performed in an Asian population, and circumstances may be different in Western countries, leading to different results. In addition, because this was a cross-sectional study, temporal cause and effect relationships could not be established.

Despite these limitations, this study also had a number of important strengths. First, this study involved a large sample size of 715554 participants. Second, previous reports indicated that self-report data is likely to have high sensitivity for cataracts. Thus, the CHS dataset allowed us to analyze a rich set of possible cataract risk factors. Finally, we introduced nomogram and its potential for practical applications as a cataract screening tool. We conclude that age is the most important risk factor for cataracts, although DM, osteoporosis, arthritis, atopic dermatitis and short sleep duration (\<6 hours/day) may also increase the risk. Nomograms, such as the one presented here, might be helpful for non-ophthalmologists, including primary physicians or optometrists, to identify high-risk patients in need of cataract screening.
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Supplementary Material
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###### Characteristics of Study Population (n=715554)
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                                                                 n        \%
  -------------------------------------------------------------- -------- ------
  Cataract                                                                
   No                                                            695152   88.7
   Yes                                                           88464    11.3
  Sociodemographic factors                                                
   Age (yrs)                                                              
    40-49                                                        207293   29.0
    50-59                                                        192903   27.0
    60-69                                                        160605   22.4
    70-79                                                        120905   16.9
    80+                                                          33848    4.7
   Sex                                                                    
    Male                                                         327000   45.7
    Female                                                       388554   54.3
   Monthly household income (≒USD)^\*^                                    
    Lowest quintile (\<500)                                      137527   19.2
    2nd-4th quintile (500-2000)                                  426393   59.6
    Highest quintile (\>2000)                                    151634   21.2
   Education                                                              
    Elementary school                                            186931   29.5
    Middle school                                                116857   18.4
    High school                                                  208528   32.9
    University or higher                                         122352   19.3
   Residential area^†^                                                    
    Urban                                                        357519   50.0
    Rural                                                        358035   50.0
   Medicaid                                                               
    No                                                           674762   94.3
    Yes                                                          40615    5.7
   Spouse                                                                 
    With spouse                                                  544931   78.0
    Without spouse                                               153538   22.0
   Occupation                                                             
    Administrative, management, or professional occupations      55342    7.9
    Business and financial operation occupations                 33315    4.7
    Sales and related occupations                                87272    12.4
    Farming, fishing, and forestry occupations                   124456   17.6
    Installation, maintenance, and repair occupations/laborers   131379   18.6
    Housewives                                                   148504   21.1
    Others, including unemployed                                 125145   17.7
   Obesity (BMI)^‡^                                                       
    1st quintile (\<20.20)                                       143159   20.0
    2nd quintile (20.20-21.93)                                   143417   20.0
    3rd quintile (21.93-23.39)                                   142873   20.0
    4th quintile (23.39-25.16)                                   144464   20.2
    5th quintile (\>25.16)                                       141641   19.8
  Comorbidities                                                           
   Hypertension                                                           
    No                                                           508183   71.0
    Yes                                                          207128   29.0
   Diabetes mellitus                                                      
    No                                                           637903   89.2
    Yes                                                          77397    10.8
   Dyslipidemia                                                           
    No                                                           655021   91.5
    Yes                                                          60533    8.5
   Cerebrovascular accident                                               
    No                                                           695742   97.3
    Yes                                                          19626    2.7
   Myocardial infarction                                                  
    No                                                           702444   98.2
    Yes                                                          12536    1.8
   Angina                                                                 
    No                                                           698441   97.7
    Yes                                                          16515    2.3
   Arthritis                                                              
    No                                                           591879   82.7
    Yes                                                          123675   17.3
   Osteoporosis                                                           
    No                                                           642225   89.8
    Yes                                                          72679    10.2
   Asthma                                                                 
    No                                                           693321   96.9
    Yes                                                          22059    3.1
   Allergic rhinitis                                                      
    No                                                           668363   93.4
    Yes                                                          46921    6.6
   Atopic dermatitis                                                      
    No                                                           705151   98.6
    Yes                                                          10217    1.4
   Hepatitis B infection                                                  
    No                                                           699696   97.8
    Yes                                                          15355    2.2
  Health behaviors                                                        
   Lifetime smoker^§^                                                     
    No                                                           440234   61.5
    Yes                                                          275320   38.5
   Lifetime alcohol user^∥^                                               
    No                                                           203893   28.5
    Yes                                                          511577   71.5
   Physical activity^¶^                                                   
    Regular physical activity                                    152525   21.3
    No regular physical activity                                 563029   78.7
   Salt intake                                                            
    High                                                         185665   26.0
    Normal                                                       365126   51.0
    Low                                                          164637   23.0
   Sleep duration                                                         
    \<6 hrs/day                                                  121100   16.9
    6-9 hrs/day                                                  579158   81.0
    \>9 hrs/day                                                  14994    2.1

BMI, body mass index.

^\*^The income per adult equivalent was calculated using the following formula: household income/√number of people in household, ^†^Residence was classified as either belonging to a metropolitan area or not depending on whether the administrative district had a population of 20000 or greater, ^‡^BMI was calculated using the equation: body weight (kg)/height (m^2^), ^§^All respondents were asked if they had smoked a total of 100 cigarettes in their life.[@B2] Those who answered \'yes\' and still smoked were classified as \'lifetime smokers,\' ^∥^Lifetime alcohol users were defined as those who have ever drunk alcohol in their life, ^¶^We defined moderate-intensity activities as those that lasted at least 30 minutes and increased the individual\'s heart rate slightly compared to sedentary activities; examples included volleyball, table tennis, swimming, yoga, and badminton, but not walking.

###### The Age-Specific Prevalence of Cataract According to Self-Report, Stratified by Survey Year
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  Age       2008   2009          2010   2011          2012                                             
  --------- ------ ------------- ------ ------------- ------ ------------- ------ ------------- ------ -------------
  40-49     0.7    (0.6-0.8)     1.0    (0.9-1.1)     0.6    (0.5-0.7)     0.8    (0.7-0.9)     0.9    (0.8-1.0)
  50-59     2.7    (2.5-2.9)     3.2    (2.9-3.4)     3.1    (2.9-3.3)     3.7    (3.5-3.9)     3.5    (3.3-3.7)
  60-69     11.6   (11.2-12.1)   13.9   (13.4-14.4)   15.0   (14.5-15.5)   17.4   (16.8-17.9)   15.9   (15.4-16.4)
  70-79     24.6   (23.8-25.4)   28.4   (27.6-29.2)   30.8   (30.1-31.6)   35.9   (35.1-36.7)   35.0   (34.3-35.8)
  80-       30.5   (28.9-32.0)   35.3   (33.8-36.8)   39.0   (37.6-40.5)   43.1   (41.7-44.6)   42.4   (41.0-43.8)
  ≥40^\*^   6.9    (6.7-7.1)     8.1    (8.0-8.3)     8.7    (8.5-8.9)     10.2   (10.0-10.4)   10.0   (9.8-10.2)
  ≥50       11.0   (10.7-11.2)   12.7   (12.5-13.0)   13.6   (13.4-13.9)   15.6   (15.3-15.9)   15.0   (14.8-15.3)
  ≥60       18.1   (17.7-18.5)   21.0   (20.6-21.5)   23.0   (22.6-23.4)   26.7   (26.3-27.1)   25.7   (25.3-26.1)
  ≥70       25.9   (25.3-26.5)   30.0   (29.3-30.6)   32.7   (32.1-33.3)   37.6   (36.9-38.2)   36.7   (36.1-37.3)

CI, confidence interval.

^\*^≥X: subjects aged X years and older.

![(A) A nomogram illustrating the effect of various risk factors on the probability of patient having cataracts. (B) A graph illustrating model calibration.](ymj-56-1663-g001){#F1}

###### Factors Associated with Cataract-Univariate and Multivariate Logistic Regression Analysis (n=715554)
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                                                                                    Unadjusted OR      Adjusted OR (99% CI)
  --------------------------------------------------------------------- ----------- ------------------ ----------------------
  Age                                                                                                  
   One yr increase                                                      1.12        1.11 (1.11-1.12)   
  Sex                                                                                                  
   Male                                                                 1.0 (ref)   1.0 (ref)          
   Female                                                               1.63        1.04 (0.97-1.12)   
  Monthly household income (≒USD)                                                                      
   Lowest quintile (\<500)                                              5.97        1.12 (1.05-1.20)   
   2nd-4th quintile (500-2000)                                          1.99        1.09 (1.03-1.15)   
   Highest quintile (\>2000)                                            1.0 (ref)   1.0 (ref)          
  Education                                                                                            
   Elementary school                                                    4.93        1.16 (1.10-1.23)   
   Middle school                                                        2.08        1.09 (1.02-1.15)   
   High school                                                          1.0 (ref)   1.0 (ref)          
   University or higher                                                 0.92        1.14 (1.06-1.22)   
  Residential area                                                                                     
   Rural                                                                1.0 (ref)   1.0 (ref)          
   Urban                                                                0.70        1.11 (1.06-1.16)   
  Medicaid recipient                                                                                   
   No                                                                   1.0 (ref)   1.0 (ref)          
   Yes                                                                  2.56        1.22 (1.13-1.32)   
  Spouse                                                                                               
   Lives with spouse                                                    1.0 (ref)   1.0 (ref)          
   Lives without spouse                                                 3.01        1.03 (0.99-1.08)   
  Occupation                                                                                           
   Administrative, management, or professional occupations              0.89        1.09 (0.96-1.22)   
   Business and financial operations occupations                        0.56        1.00 (0.85-1.18)   
   Sales and related occupations                                        1.0 (ref)   1.0 (ref)          
   Farming, fishing, and forestry occupations                           4.19        1.13 (1.03-1.23)   
   Installation, maintenance, and repair occupations/laborers           1.39        1.06 (0.97-1.16)   
   Housewives                                                           4.74        1.32 (1.21-1.43)   
   Other, including unemployed                                          8.52        1.19 (1.09-1.29)   
  Comorbidities: \"No\" as a reference group (ordered by effect size)                                  
   Diabetes mellitus (1st)                                              Yes         3.48               1.87 (1.78-1.96)
   Osteoporosis (2nd)                                                   Yes         5.15               1.62 (1.54-1.71)
   Arthritis (3rd)                                                      Yes         4.63               1.53 (1.46-1.60)
   Hepatitis B infection (4th)                                          Yes         1.06               1.49 (1.33-1.67)
   Atopic dermatitis (5th)                                              Yes         1.64               1.47 (1.29-1.68)
   Angina (6th)                                                         Yes         4.03               1.42 (1.30-1.55)
   Allergic rhinitis (7th)                                              Yes         0.91               1.42 (1.32-1.52)
   Dyslipidemia (8th)                                                   Yes         1.89               1.41 (1.33-1.49)
   Asthma (9th)                                                         Yes         3.24               1.31 (1.20-1.42)
   Hypertension (10th)                                                  Yes         3.26               1.24 (1.19-1.29)
   Myocardial infarction                                                Yes         3.58               1.20 (1.09-1.32)
   Cerebrovascular accident                                             Yes         3.47               1.06 (0.97-1.16)
  Health behavior                                                                                      
   Lifetime smoker                                                                                     
    No                                                                  1.0 (ref)   1.0 (ref)          
    Yes                                                                 0.74        1.10 (1.04-1.16)   
   Lifetime alcohol user                                                                               
    No                                                                  1.0 (ref)   1.0 (ref)          
    Yes                                                                 0.47        1.06 (1.02-1.11)   
   Physical activity                                                                                   
    No regular physical activity                                        1.0 (ref)   1.0 (ref)          
    Regular physical activity                                           0.74        1.04 (0.99-1.10)   
   Salt consumption                                                                                    
    High                                                                1.40        1.09 (1.05-1.14)   
    Normal                                                              1.0 (ref)   1.0 (ref)          
    Low                                                                 1.26        1.08 (1.03-1.13)   
   Sleep duration                                                                                      
    \>9 hrs/day                                                         1.0 (ref)   1.0 (ref)          
    6-9 hrs/day                                                         0.43        1.14 (1.01-1.28)   
    \<6 hrs/day                                                         0.79        1.33 (1.17-1.50)   
   Obesity (BMI, kg^2^/m^2^)                                                                           
    1st quintile (\<20.20)                                              1.73        1.00 (0.94-1.06)   
    2nd quintile (20.20-21.93)                                          1.06        1.01 (0.95-1.07)   
    3rd quintile (21.93-23.39)                                          1.0 (ref)   1.0 (ref)          
    4th quintile (23.39-25.16)                                          1.11        1.07 (1.01-1.14)   
    5th quintile (\>25.16)                                              1.12        0.99 (0.94-1.05)   

OR, odds ratio; CI, confidence interval; BMI, body mass index.

###### Factors Associated with Cataract, Final Model-Multivariate Logistic Analysis (n=715554)
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                      Adjusted OR   99% CI
  ------------------- ------------- ----------------
  Age                               
   40-44              1.0 (ref)     
   45-49              2.21          (1.86-2.64)
   50-54              4.06          (3.45-4.78)
   55-59              7.78          (6.65-9.10)
   60-64              16.70         (14.35-19.43)
   65-69              31.64         (27.23-36.76)
   70-74              50.62         (43.56-58.82)
   75-79              71.04         (61.06-82.67)
   80-                87.70         (75.26-102.21)
  Diabetes mellitus                 
   No                 1.0 (ref)     
   Yes                1.78          (1.71-1.85)
  Osteoporosis                      
   No                 1.0 (ref)     
   Yes                1.62          (1.56-1.69)
  Arthritis                         
   No                 1.0 (ref)     
   Yes                1.54          (1.48-1.59)
  B-viral hepatitis                 
   No                 1.0 (ref)     
   Yes                1.46          (1.31-1.63)
  Atopic dermatitis                 
   No                 1.0 (ref)     
   Yes                1.50          (1.33-1.69)
  Angina                            
   No                 1.0 (ref)     
   Yes                1.46          (1.35-1.57)
  Allergic rhinitis                 
   No                 1.0 (ref)     
   Yes                1.45          (1.36-1.55)
  Dyslipidemia                      
   No                 1.0 (ref)     
   Yes                1.38          (1.31-1.45)
  Asthma                            
   No                 1.0 (ref)     
   Yes                1.35          (1.26-1.44)
  Hypertension                      
   No                 1.0 (ref)     
   Yes                1.23          (1.19-1.28)
  Sleep duration                    
   \>9 hrs/day        1.0 (ref)     
   6-9 hrs/day        1.03          (0.94-1.13)
   \<6 hrs/day        1.22          (1.11-1.34)

OR, odds ratio; CI, confidence interval.
